MERRIMACK RIVER BASIN
WILTON, NEW HAMPSHIRE

SOUHEGAN RIVER WATERSHED
DAM NO. 33

NH 00265
NHWRB 254.34

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

The original hardcopy version of this report
contains color photographs and/or drawings.
For additional information on this report

please email

U.8. Army Corps of Engineers
New England District
Email: Library@nae02.usace.army.mil

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

AUGUST 1979



LUNCIASSIFIED

CURITY CLASSIFICATION OF THIS PAGE fWhan Daca Enitsred)

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
REPORTY NUMBER 2. GOVT ACCESSION NDOJ 3. RECIPIENT'S CATALOG NUMBER
NH 00265
TITLE (and Subtitle)} 8. YYPE OF REPONT & PERIOD COVERED
Souhegan River Watershed Dam No. 33 INSPECTION REPORT
ATIONAL PROGRAM FOR INSPECTION OF NON_FEDERAL 4. PERFORMING ORG. REPORT RUMBER
AﬂJSTHORI'l) 8. CONTRACT OR GRANT NUMBERN(s)

.5. ARMY CORPS OF ENGINEERS
EW ENGLAND DIVISION

PERFORMING ORGANIZATION NAME AND ADORESS 10. PRAOGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS

CONTROLLING OFFICE NAME AND ADDRESS 12. REFORT DATE

cPT. OF THE ARMY, CORPS OF ENGINEERS August 1979

:W ENGLAND DIVISION NEDED 13. NUMBER OF RAGES
24 TRAPELO ROAD, NALTHAM MA. 02254 67

MONITORING AGENCY NAME & ADDRESS(/! dilteren! from Cantroliing Oltice) 13, SECUMITY CLASS. (of thie report)

UNCLASSIFIED

ba DECLASSIFICATION/ DOWNORADING
SCHEDULE

DISTRIBUTION STATEMENT fof this Raport)

’PROVAL. FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

DISTRIBUTION STATEMENT (of the sbetract eniered in Biack 20, li dilierent lrem Report)

SUPPLEMENTARY NOTES

ver program reads: Phase I Inspection Report National Dam Inspection Program;
wever, the official title of the program is: National Program for Inspection of
n- Federal Dams; use cover date for date of report.

CEY WORDS fContinue on reverse side il neceasary and tdentily by bisck mumber)
AMS, INSPECTION, DAM SAFETY,

lerrimack River Basin
l[ilton, New Hampshire

‘ing Brook, a Tributary of Stony Brook (tributary of the Souhegan River)

ARSTRACTY (Coniinue on reverse side 1l necessary and identity by biock mamber)

'he dam is an earth embankment dam 510 ft, long and 21 ft. high, It is small
n size with a high hazard potential. The dam is in good condition at the pre-
ent time. There are remedial measures to be undertaken by the owner. A pro-

ram of annual technical inspections should be continued. No conditions were
bserved which require further investigation.

FORM
,2,, P 1) ]473 EDITION OF t OV 8315 OBSOLEYTLE




DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELG ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Souhegan River Watershed Dam No. 33 Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report 1s presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action 1Is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and the owner.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thlrty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for vour ccoperation in carrying out this program.

Sincerely,

;%&fféffjiéibvég
Incl MAX B. SCHEIDER

As stated Colonel, Corps of Engineers
Division Englneer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I REPORT

Identification No.: NH 00265

NHWRB No.: 254 .34

Name of Dam: SOUHEGAN RIVER WATERSHED DAM NO. 33

Town : Wilton

County and State: Hillsborough County, New Hampshire
Stream: King Brook, a tributary of Stony Brook (a

tributary of the Souhegan River)
Date of Inspection: May 14, 1979

BRIEF ASSESSMENT

The Souhegan River Watershed Dam No. 33 is located on King
Brook in Wilton, New Hampshire. The dam is an earth embank-
ment 510 feet long and 21 feet high with a drop inlet service
spillway structure and a 30 inch outlet conduit. An earth
emergency spillway 102 feet wide is cut into the left abutment.

The dam is owned by the New Hampshire Water Resources Board.
It was designed by the Soil Conservation Service for the pur-
pose of flood protection in the Souhegan River Watershed.

The drainage area of the dam covers 1.0 square mile and is made
up primarily of rolling woodland. The dam impounds only 24
acre-feet at low stage but has a maximum impoundment of 800
acre-feet. The dam is SMALL in size and its hazard classifica-
tion is HIGH since significant property damage and loss of life
could result in the event of a dam failure.

The test flood for this dam is the Probable Maximum Flood. The
peak inflow for this flood is 2,125 c¢fs. Because of storage,
the resulting peak discharge is 1,080 cfs compared to a total
spillway capacity of 2100 cfs. The water surface would be at
elevation 696.7 feet (MSL) or 1.5 feet below the top of the dam
for this fleed.

The dam is in GOOD condition at the present time. Remedial
measures to be undertaken by the owner include: filling in
animal burrows on slopes, mowing of slopes, removing debris
from trash racks; including annual operation of drain gate in
the inspection procedure; and developing a formal, written,
emergency warning system for the dam. The program of annual
technical inspections should be continued.



No conditions were observed which reguire further investiga-
tion.

The remedial measures outlined above should be implemented
within two years of receipt of this report by the owner.
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This Phase [ Ingpecrion Repors on Souhegan River Watershed Dam No. 33

has been revizwed by the undersipgned Review Board mewbers.  In our
apinion, the reported findings, conclusions, and recommendationg
censistent with the Recommended Cuidelines fur Safery Inspeotion of
Dams, and with good engineering judgment and practice, and is herab:

submicted for approval.
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JOSEPH A. MCELRCY, ME'ERER
Foundation & Materials Branch
Engineering Division
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CARNEY M. FERZIAN, MEMBER
Design Branch
Engineering Division
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lef, servoir Contral Ce r
ater Control Branch
Engineering Division

APPROVAL RECOMMENDED:
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<ZJOE B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of

a Phase 1 investigation; however, the investigation is inten-
ded to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may cbscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important toc note that the condition of a dam depends
on numerous and ccnstantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through ceontinued care and inspec-
tion can unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Test Flood is based on the
estimated "Probable Maximum Flood"” for the region (greatest
reasonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the Test Flood should
not be interpreted as necessarily posing a highly inadequate
conditicn. The Test Tlood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

SOUHEGAN RIVER WATERSHED DAM NO. 33

SECTION 1

PROJECT INFORMATION

General

(a) Authority

Public Law 92-367, August 8, 1872, authorized the
Secretary of the Army, through the Corps of E¥ngineers,
to initiate a National Program of Dam Inspection
throughout the United States. The New England Division
of the Corps of Engineers has been assigned the responsi-
bility of supervising the inspection of dams within the
New England Region. Goldberg, Zoino, Dunnicliff &
Associates, Inc. (GZD) has been retained by the New
England Division tc inspect and report on selected dams
in the State of New Hampshire. Authorization and notice
to proceed were issued to GZD under a letter of March
30, 1979 from Colonel John P. Chandler, Corps of
Engineers. Contract No. DACW 33-79-C-0058 has been
assigned by the Corps of Engineers for this work.

(b) Purpose

1) Perform technical inspection and evaluation

of non-federal dams to identify conditions which
threaten the public safety and thus permit correc-
tion in a timely manner by non-federal interests.

2) Encourage and prepare the states to initiate
gquickly effective dam safety programs for non-
federal dams.

3) Update, verify, and complete the National
Inventory of Dams.

{c) Scope

The program provides for the inspection of non-
federal dams in the high hazard potential category based
upon location of the dams, and those dams in the signifi-
cant hazard potential category believed to represent
an immediate danger based on condition of the dams.
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1.2 Description of Project

(a) Location

The Souhegan River Watershed Dam No. 33 is located
approximately 7900 feet upstream of Stony Brook in
Wilton, New Hampshire. It can be reached from Dale
Street which intersects State Route 31 in Wilton, New
Hampshire. The dam is shown on the USGS, Peterborough,
New Hampshire quadrangle, at approximate coordinates:

N 42° 51.6', W 71° 45.0'. (See location map on page V).
Page B-2 of Appendix B is a site plan for this dam.

(b) Description of Dam and Appurtenances

The dam consists of: an earth embankment with an
earthfill cutoff trench below the embankment; a principal
spillway with a reinforced concrete riser, outlet pipe,
and impact basin; and an emergency spillway 102 feet
wide, located at the left abutment. The dam is 510
feet long.

1) Embankment (See pgs. B-3 through B-10)

The embankment was constructed primarily of
silty sand with clay and gravel {(Designation SC-8M
using the Unified Soil Classification System). It
is 510 feet long and is a maximum of 24 feet high.
The upstream and downstream slopes are 3 horizontal
to 1 vertical; and the width of the crest is 12
feet.

Beneath the embankment is an earthfill cutoff
trench of variable bottom width. According to
available plans, it was constructed of the same
silty sand material as the embankment. The cutoff
trench was desighed and constructed to extend through
sand and gravel layers to firm bedrock or glacial
till.

There is a berm approximately 10 feet wide on
the upstream slope at approximately normal pool
elevation (681.0 ft. MSL). The purpose of this
berm is wave erosion protection.
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2) Principal Spillway (See pgs. B-5 & B-9)

The principal spillway consists of a reinforced
concrete drop inlet structure with a sluice gate
controlled inlet pipe and two uncontrolled orifice
inlets, a 30 inch diameter outlet pipe supported on a
concrete cradle, and an impact basin.

The riser structure is 17 feet high and 9.2
feet wide normal to the axis of the dam. It is 4.2
feet long parallel to the embankment and flares to
14.2 feet long at the top. The walls of the struc-
ture are 10 inches thick and the top slab is 8 inches
thick.

At the base of the structure is a 12 inch diam-
eter, vertical 1lift, sluice gate inlet which is
controlled by a crank operated bench stand with =a
rising stem. A 12 inch diameter, cast iron pipe
extends 15 feet upstream from the lift gate into
the impoundment pool, Plans indicate an animal
guard has been installed at the upstream end of this

pipe.

The "low stage inlet” is an uncontrolled opening
approximately 3 feet above the sluice gate invert.
It is one foot, 6 inches wide and 7 inches high and
is located in the upstream face of the riser struc-
ture. The water flows over this orifice and drops
into the riser structure. It is protected by a
trash rack assembly approximately 5.5 feet high and
4 feet, 2 inches wide. This assembly is fabricated
from galvanized steel angle sections,

The "high stage inlet" consists of two openings
approximately 13 feet, 9 inches above the sluice gate
invert. They are 7.5 feet wide and 15 inches high
and are located in the left and right sides of the
flared portion of the riser structure. They are
protected by a galvanized steel grating 2.5 inches
high placed in front of each high stage opening and
5 galvanized steel angles placed in the sloping sec-
tion below each opening. A 30 inch diameter manhole
permits access into the riser structure.
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The riser structure is drained by a 30 inch
diameter reinforced concrete pressure pipe. It
is approximately 115 feet long and drops approxi-
mately 2 feet over that length. The pipe pene-
trates the downstream side of the riser stiructure
and is supported by a 4 inch thick concrete cradle
within the embankment. Plans indicate 4 concrete
anti-seep collars cast arcund the pipe within the
embankment .

3) Emergency Spillway (See pgs. B-3 & B-5)

‘ The earth emergency spillway was excavated in the
left abutment. It curves to the right around the

embankment and is 102 feet wide at the control section.

It is approximately 500 feet long and lies approxi-
mately 4.4 feet below the top of the embankment. The
side slopes are 3 horizontal to 1 vertical.

4) gog?dation and Embankment Drainage(See pgs.B-7 &

A 4 foot wide trench drain of c¢lean sand and
gravel exists heneath the full length of the down-
stream slope of the embankment. It contains two
6 inch perforated asbhestos cement pipes. One extends
32 feet to the left of the outlet conduit, and the
other extends 176 feet to the right of the outlet
conduit. These pipes discharge through the wing walls
of the impact basin on either side of the principal
spillway outlet conduit.

(c) BSize Classification

The dam's maximum impoundment of 900 acre feet and
height of 21 feet place it in the SMALL size category
according to the Corps of Engineers’ Recommended Guide-
lines.

{d) Hazard Potential Classification

The hazard potential classification for this dam is
HIGH because of the significant economic losses and the
potential for loss of life downstream in the event of dam
failure. Section 5 of this report presents more detailed
discussion of the hazard potential.
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(e) Ownership

The dam is owned by the New Hampshire Water Resources
Board, 37 Pleasant Street, Concord, New Hampshire 03301.
They can be reached by telephone at area code 603-271-
3408.

(f) Operator

The operation of the dam is controlled by the New
Hampshire Water Resources Board. Key officials are as
follows:

George McGee, Chairman
Vérnon Knowlton, Chief Engineer
Donald Rapoza, Assistant Chief Engineer

The Board's telephone number is 603-271-3406,
Alternatively, the Board can be reached through the state
capital at 603-271-1110,

(g) Purpose of the Dam

The purpose of the dam is to reduce downstream flood-
ing by providing temporary storage for the runoff from
1.0 sqguare miles of watershed. This temporary storage
is released through the low and high stage inlets of the
principal spillway.

(h) Design and Construction History

The dam was designed by the U.S5. Department of
Agriculture, Soil Conservation Service in conjunction
with the New Hampshire Water Resources Board. It was
completed in 1973.

(i) Normal Operating Procedure

The dam is self regulating. The pond drain gate is
operated only as part of infrequent maintenance checks.



1.3 Pertinent Data

(a)

Drainage Area

The drainage area for this dam covers 1.0 square mile.

It is made up primarily of rolling woodland with some
pasture and minor development.

(b)

Discharge at Damsite

1) Outlet Works

Normal discharge at the site is through the 30
inch diameter outlet pipe. In the event of severe
flooding water would flow over the emergency spill-
way at elevation 693.8 feet (MSL). The invert of
the low stage orifice is at elevation 681.0 feet
(MSL). The invert of the high stage orifice is at
elevation 691.7 feet (MSL).

2) Maximum XKnown Flood

There is no data available for the maximum known
flood at this damsite,

3) Ungated Spillway Capacity at Top of Dam

The capacity of the principal spillway with the
reservoir at top of dam elevation (698.2 feet MSL)
is 100 cfs. The capacity of the emergency spillway
is 2000 cfs at this level.

4) Ungated Spillway Capacity at Test Flood

The capacity of the principal spillway with the
reservoir at test flood elevation (696.7 feet MSL)
is 85 c¢fs. The capacity of the emergency spillway
is 985 cfs at this level.

5) Gated Spillway Capacity at Normal Pool

There are no gated spillways with the exception
of the gated pond drain inlet which is normally closed.

6) Gated Spillway Capacity at Test Flood

As previously mentioned, there are no gated
spillways.
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(e¢)

(d)

7) Total Spillway Capacity at Test Flood

The total spillway capacity at test flood eleva-
tion (696.7 feet MSL) is 1080 cfs.

8) Total Project Discharge at Test Flood

The total project discharge at test flood eleva-
tion (696.7 feet MSL) is 1080 cfs.

Elevation (feet above MSL)
1) Streambed at centerline of dam: 677.6
2) Maximum tailwater: Unknown

3) Upstream portal invert diversion tunnel: Not
applicable.

4) Normal pocl: 681.0
5) Full flood control pool: 693.8
6) Spillway crest:
a) Pond drain inlet: 678.0
b} Low stage inlet: 681.0
c¢) High stage inlet: 691.7
d) Emergency spilliway: 693.8
7) Design surcharge: 695.4
8) Top dam: 698.2
) Test flood design surcharge: 696.7
Reservoir
1) Length of maximum pool: 3300 + ft.
2) Length of normal pool: 920 + ft.

3) Length of flood control pool: 5200 + ft.



(e) Storage (acre feet)
1} Normal pool: 24
2) Flood control pool: 450
3) Spillway crest pool:

a) Low stage inlet: 24

b) High stage inlet: 296
c) Emergency spillway: 4580
4) Top of dam: 900
5) Test flocd pool: 736

(f) BReservoir Surface (acres)

1) Normal pool: 12

2) Flood control pocl: 87

3) Spillway crest pool:
a) Low stage inlet: 12
b} High stage inlet: 62
¢) Emergency spillway: 87

4y Test flood: 107

5) Top of dam: 115

(g) Dam

1}y Type: Earth embankment

2) Length: 3510 ft.

3) Height: 21 ft.

4) Top width: 12 ft.

53) Side slopes: Upstream: 3 to 1
Downstream: 3 to 1

6) Zoning: Homogeneous, semi-pervious silty sand
with clay and gravel
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(h)

(i)

7) Impervious core: None
8) Cutoff: Variable width, earthfill

9} Grout curtain: None

Diversion and Regulating Tunnel

Not applicable
Spillways
1) Type:

a) Principal spillway: Reinforced concrete drop
inlet with a 30" outlet pipe

b) Emergency spillway: Grass covered earth channel
cut in left abutment

2) Length of weir:
a} Pond drain inlet: 12 inch diameter pipe
b) Low stage inlet: 18 inches
c¢) High stage inlet: 15 ft.
d) Emergency spillway: 102 ft,.
3) Crest Elevation (ft. above MSL)
a) Pond drain inlet: 678.0
b) Low stage inlet: 681.0
¢) High stage inlet: 691.7
d) Emergency spillway: 693.8

4) Gates: 12 inch vertical 1ift sluice gate on
pond drain inlet

5) Upstream channel: Reservoir
6) Downstream channel: narrow channel to 30 inch

reinforced concrete pipe
under road

1-9



(j3) Regulating Outlet

The only regulating outlet is a 12 inch diameter pipe
controlled by a wheel operated sluice gate. The pipe in-
vert is at elevation 678.0 feet (MSL). The purpose of
this outlet is pond drainage, and it is normally closed.



SECTION 2 - ENGINEERING DATA

2.1 Design Data

Among other design data available from the Soil Conserva-
tion Service are hydrologic and hydraulic computations, struc-
tural computations, a geological report and soils laboratory test
results. This information was used extensively in computations
presented in section 5 and Appendix D of this report.

2.2 Construction Data

"As built" plans are available for this dam and show good
agreement with the design plans and the visual inspection.

2.3 Operational Data

No operational data is available as the dam is self regu-
lating.

2.4 Evaluation of Data

(a) Availability

Sufficient data is available to permit an evaluation
of the dam when combined with findings of the visual
inspection.

(b) Adequacy

There is sufficient design and construction data to
permit an assessment of dam safety when combined with the

visual inspection, past performance, and sound engineering
Jjudgment .,

(c) Validity

Since the observations of the inspection team gen-
erally confirm the available data, a satisfactory evalu-
ation for validity is indicated.
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SECTION 3 - VISUAL INSPECTION

Findings

(a)

General

The Souhegan River Watershed Dam No. 33 is in GOOD

condition at the present time.

(b)

(c)

Dam

1) Earth Embankment (See overview photos)

Three to five small animal burrows were found in
the left upstream slope to the left of the riser
structure. The upstream slope is not protected by
riprap, but is in good condition. There is debris on
the upstream slope.

The toe drains were completely submerged at the
time of inspection due to high tailwater.

2) Emergency Spillway (See photos 1 & 2)

The emergency spillway is in good condition.
There are wet spots in the channel but these are
caused by natural groundwater or ponded runoff. There
is a stone drain trench system in the downstream end
of the emergency spillway. This system was added in
1977,

Appurtenant Structure

1) Drop Inlet Service Spillway Structure (See
rhotos 3, 4 and 5)

The structure is in good condition with some
minor open horizontal construction joints and
honeycombed concrete. The sluice gate bench stand
is in good condition. The hand crank has been removed
from the site to prevent unauthorized use. The trash
racks are in good condition but are clogged with debris.

2) Pond Drain Inlet Pipe

At the time of inspection the 12 inch pond drain
inlet pipe was completely submerged and could not be
observed.



3) Outlet Conduit (See photo 7)

The downstream end of the outlet pipe is in good
condition with no evidence of spalling, cracking, or
efflorescence.

4) Impact Basin (See photo 6)

This structure is generally in good condition.
There is some efflorescence on both ends of the top
surface of the baffle wall and some minor erosion
and staining of the headwall. There is no safety
fence around this structure.

(d) Reservoir Area

The shore of the reservoir is generally shallow slop-
ing woodland. It appears stable and in good condition.

(e) Downstream Channel

The downstream channel is a narrow channel toc a 30
inch diameter concrete conduit under Dale Street.

3.2 Evaluation

The dam and its appurtenant structures are generally in
GOOD conditicon. The potential problems observed during the
visual inspection are listed as follows:

a) Animal burrows on slopes.

b) Debris on upstream slope and in low stage trash racks.

c) Lack of safety fence around impact basin.



SECTION 4 - OPERATIONAL PROCEDURES

4,1 Procedures

No written operational procedures were disclosed. The dam
is self regulating.

4.2 Maintenance of Dam

An annual inspection is made jointly by the New Hampshire
Water Resources Board and the Soil Comnservation Service.
Recommendations resulting from this inspection are implemented
by the NHWRB.

4.3 Maintenance of Operating Facilities

Operation of the sluice gate for the pond drain inlet is
checked approximately once every four or five years by NHWRB.

4.4 Description of Warning System in Effect

There is no warning system in effect,

4.5 Evaluation

The established operational procedures for this dam are
generally satisfactory. Additional emphasis on routine main-
tenance will assist the owners in assuring the long-term safety
of the dam. A formal, written, downstream emergency warning
system should be developed for this dam.



SECTION 5 - HYDROLOGY /HYDRAULICS

5.1 Evaluation of Features

(a) General

Souhegan River Watershed Dam No. 33 is a Soil Con-
servation Service (SCS8) flood control dam on a tributary
of Stony Brook in Wiltcn, New Hampshire. The dam is about
4000 feet upstream of the confluence of the tributary and
Steny Brook, and about 2 miles upstream of the confluence
of Stony Brook and the Souhegan River. The upstream
drainage area is 1.0 square mile of rolling topography.

The dam itself is a 510 foot long earthen embankment
with a grass-lined emergency spillway 102 feet wide, The
principal spillway consists of three orifices located on
a concrete riser in the reservoir. Flow from the orifices
proceeds under the dam through a reinforced concrete pipe.

(b) Design Data

The data sources available for Souhegan River Water-
shed Dam No. 33 include the Soil Conservation Services's
(SCS8) "Hydrology and Hydraulics'" Design Calculations.
These calculations include Storage-Elevation and Stage-
Discharge curves for the dam, and the routing of storms
of various magnitudes through the reservoir. These cal-
culations are dated 1960 through 1968.

The SCS established the elevation of the low flow
outlet (681 feet MSL) at the level of the pool which
existed before the dam was built. The elevation of the
two high stage outlets (691.7 feet MSL) was established
above the 100-year flood stage in the reservoir in order
to take advantage of the large natural storage at the
site and to allow a low release rate at the 100-year
flood stage. The emergency spillway crest is at elevation
693.8 feet (MSL) and the dam crest is at elevation 698.2
feet (MSL).

Also available for this dam is an SCS "Maintenance
Checklist" report for an inspection dated June 2, 1977.

The Soil Conservation Service Design plans, dated
1971, are also available for this dam.

{c) Experience Data

No records of flow or stage are known to be available
for Souhegan River Watershed Dam No. 33.

5-1



(d) Visual Observations

The emergency spillway is a 102 foot wide grass-
lined channel, with its crest at elevation 6983.8 feet (MSL)
and with 3:1 side slopes. The flow from this spillway
rejoins the brook almost immediately downstream of the
dam. The principal spillway consists of a concrete riser
structure in the reservoir with three orifices. The
flow from these orifices combines in the riser and flows
under the dam to the brook through a 30 inch reinforced
concrete pipe 114.9 feet long. The brook flows under
Dale Street about 100 feet downstream of the principal
spillway outlet. Dale Street is an embankment with its
crest at about 681.5 feet MSL and a 30 inch diameter
culvert.

Downstream of the dam the brook flows about 4000
feet down a steep hill to Stony Brook. The development
in this reach includes a small bridge on a dirt road and
a farm building about 2500 feet downstream of the dam.
About 3800 feet downstream of the dam (200 feet upstream
of Stony Brook) there is a house about & to 7 feet above
the streambed. Just upstream of Stony Brook, the stream
passes under New Hampshire Highway 31, a heavily-travelled
road, through a 48 inch culvert,

After the confluence, the combined flows of the tri-
butary and Stony Brook continue downstream about 4000 feet
to the town of Wilton. The brook parallels New Hampshire
Highway 31 in this reach.

Just outside of Wilton there is a group of about ten
houses, an apartment, and a laundry between New Hampshire
Highway 31 and Stony Brook. The ground floors of these
structures range from 7 to 18 feet above the streambed.
The gradient of Stony Brook flattens ocut in this reach,
and in the middle of the town of Wilton the Brook flows
over Abbott Memorial Trust Dam and joins the Souhegan
River.

The Souhegan River flows through Wilton, and has
5 to 10 residences and industrial buildings on its banks
there. Below Wilton the Souhegan runs through about a
5 mile reach with a wide flood plain before reaching
Milford, New Hampshire.



(e) Test Flood Anglysis

The hydrologic conditions of interest in this Phase I
investigation are those required to assess the dam's over-
topping potential and its ability to safely allow an appro-
priately large flood to pass. This requires using the dis-
charge and storage characteristics of the structure to
evaluate the impact of an appropriately sized Test Flood.
The original hydraulic and hydrologic design calculations
of the SCS are available for this dam,

Guidelines for establishing a recommended Test Flood
based on the size and bhazard classification of a dam are
specified in the "Recommended Guidelines" of the Corps of
Engineers, The impoundment of less than 1000 acre feet
and the height of less than 40 feet classify this dam as
a SMALL structure.

The appropriate hazard classification for this dam
is HIGH because of the significant economic losses and
potential for loss of life downstream in the event of dam
failure. As shown in the Dam Failure Analysis section,
the increase in flooding caused by failure would pose a
threat to property and to lives in the village of Wilton
and at other locations along Stony Brook and the Souhegan.
Other impacts of dam failure include damage to a heavily
traveled highway and to several small roads (see Dam
Failure Analysis section).

As shown in Table 3 of the Corps of Engineers'
"Recommended Guidelines', the appropriate Test Floocd for
a dam classified as SMALL in size with a HIGH hazard
potential would be between one half times the probable
maximum flood (PMF) and the PMF. Where a range of possi-
ble inflows is suggested, the Corps of Engineers’
"Recommended Guidelines'" advise using the inflow most
closely relating to the dam's hazard potential, Since
the hazard potential is on the high side of HIGH, the Test
Flood inflow is the PMF. As part of their hydrologic
design calculations for the dam, the SCS created a "Free-
board Hydrograph" (approximately equivalent to the PMF).
Their peak inflow is 1728 cfs, which is 1728 c¢sm on the

one square mile drainage area. This compares to the 2125
csm given on the Corps of Engineers' "Maximum Probable
Peak Flow Rates" curve assuming rolling topography.



_ The Corps' peak inflow of 2125 c¢fs is more conserva-
tive and is therefore selected as the test flood for this
dgm. Use of the Corps' suggested methodology for deter-
mining attenuation by storage results in a peak outflow
of 1080 cfs, with the water surface at 696.7 feet MSL,

1.5 feet below the dam crest and 15.7 feet above normal
pool.

This analysis assumes that the reservoir elevation is
690.5 feet (MSL) at the start of the storm. The drawdown
time from the emergency spillway crest to normal pool is
10 days.

(f) Dam Failure Analysis

The peak outflow that would result from the failure
of Souhegan River Watershed Dam No. 33 is estimated using
the procedure suggested in the Corps of Engineers New
England Division's April 1978 "Rule of Thumb Guidelines
for Estimating Downstream Dam Failure Hydrographs', as
clarified in a December 7, 1978 meeting at the Corps’
Waltham office. Normally this procedure is carried out
with dam failure assumed to occur when the water surface
reaches the top of the dam. In this case, however, the
outflow of 2100 cfs with the water surface at the top of
the dam (698.2 feet MSL) is greater than the Probable
Maximum Flood (PMF) routed outflow at the dam. Also,
this outflow would create flooding downstream prior to
dam failure. Failure is therefore assumed to occur with
the water surface at the SCS Design High Water of 695.4
feet MSL, 2.8 feet below the top of the dam.

The discharge just prior to failure at this elevation
is given by the Stage-Discharge curve developed in Appendix
D as 414 cfs. The tailwater elevation prior to failure at
this discharge is estimated to be 682 feet MSL.

For an assumed breach width equal to 40 percent of
the dam width at the half-height, the gap in the embankment
due to failure would be B2 feet. The resulting increase
in flow would be 6763 cfs or a total of about 7180 cfs.

This peak dam failure flow would severely overtop
Dale Street, just downstream of the dam. It would also
overtop the bridge 2400 feet downstream and flood the farm
building at this bridge.

The first major development impacted would be a
house about 6 feet above the streambed 3800 feet down-
stream of the dam, The attenuated peak dam failure flow



of 6880 cfs would increase flow depth from 2 feet to

9 feet, and would cause 2 to 3 feet of flooding at

the house. This would cause serious damage at the house,
and pose a threat of loss of life,

Just upstream of the confluence of the tributary
and Stony Brook, the tributary passes under New Hampshire
Highway 31 through a 48 inch culvert. Dam failure would
increase the flow over the top of Highway 31 from about
325 ¢fs to about 6800 cfs. The increased flow would
probably severely damage or destroy the Highway 31 em-
bankment at this point.

After the tributary joins Stony Brook, Stony Brook
parallels U.S, Highway 31 for about 4000 feet to the town
of Wilton. There is no development in this reach except
the highway, which is above dam failure flows,

Just outside of Wilton there are a number of houses
along the banks of Stony Brook. There are 9 houses 7 to
12 feet above the streambed, and 1 house about 18 feet
above the streambed. There is also an apartment building
12 feet above the streambed and a laundry about 10 feet
up. Highway 31 parallels the brocok about 10 feet above
the streambed, and there are numercous dwellings and com-
mercial establishments on the other side of the highway
about 20 to 25 feet above the streambed.

The assumed pre-failure flow of 900 cfs (assuming
500 c¢fs of inflow from Stony Brook) would create a stage
of 6 feet in this reach. The dam failure outflow of
6250 cfs would yield a stage of about 13 feet on Stony
Brook, which would cause serious flooding in this reach.

Downstream of the residences and still in the town
of Wilton, Stony Brook passes cver Abbot Memorial Trust
Dam and flcws into the Souhegan River. The flow of about
6250 cfs could create flooding on the Souhegan in Wilton
along which 5 to 10 houses and businesses are located.
Downstream of Wilton the Souhegan flows through about 5
miles of broad flood plain befeore reaching the town of
Milford. It is expected that the dam failure cutflow
would be essentially attenuated in this reach.

The following chart summarizes the downstream impacis
of the failure of Souhegan River Watershed Dam No. 33,



Level Above Flow and Stage

Location # Streambed Before After
(Map, P. D-25) Location # of Dwellings (ft) Failure Failure
- Tailwater - - 414 cfs 7180 cfs
682' MSL -
1 Highway 31, 1 6-7 414 cfs 6880 cfs
house, Stony 2 ft. 9 ft.
Brook
2 Houses at 9 7
Wilton 2 18 900 cfs 6250 cfs
1 apt. house 12
1 laundry 10
3 Souhegan - - 900 cfs 6250 cfs
River
Junction
Souhegan 10-15 varies - -

River Down-
stream

Comments

Dale Street over-
topped

Some danger of
loss of life.
Highway 31 sever-
1y overtopped.

Danger of loss of
life. Highway 31
severely (3')
overtopped.

Possible flood
damage.



SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

(a) Visual Observations

There has been no significant displacement or
distress which would warrant the preparation of struc-
tural stability calculations.

(b) Design and Construction Data

1) Embankment

No records of an embankment slope stability
assessment are available for this dam.

2) Principal Spillway Structures

A review of the struectural calculations for
the design of the drop inlet service spillway
structure and the outlet conduit (principal spill-
way) revealed that these structures have been de-
signed on the basis of sound engineering practice.

{c) Operating Reccords

There are no known operating records for this dam.

(d) Post Construction Changes

A system of stone drainage trenches was added to the
downstream end of the emergency spillway in 1977. This
construction is not related to structural stability. With
this exception there have been no construction changes
disclosed.

(¢) Seismic Stability

The dam is located in seismic zone No. 2 gnd, in
sccordance with the recommended Phase I guidelines, does
not warrant seismic analysis.



SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The dam and its appurtenances are generally in good
condition at the present time.

(b) Adequacy of Information

There is sufficient design and construction data to
permit an assessment of dam safety when combined with the
visual inspection, past performance, and sound engineer-
ing judgment.

(c) Urgency

The remedial measures described herein should be
implemented by the owner within two years of receipt of
this phase I Inspection Report.

(d) Need for Additional Investigations

None

7.2 Recommendations

No conditions were observed which warrant further investi-
gation.

7.3 Remedial Measures

It is recommended that the owner institute the following
remedial measures:

1) Check the operability of the pond drain inlet gate
as part of the annual inspecticn procedure.

2) Develop a downstream emergency warning system.

3) Maintain the program of annual technical inspections.



4) Implement and intensify a program of diligent and
periodic maintenance including, but not limited to:

a) Backfilling animal burrows with suitable, well
tamped soil.

b) Mowing brush on slopes.
c) Clearing accumulated debris from trash racks.

5) Consider the need for a safety barrier around the impact
basin structure.

2.4 Alternatives

There are no meaningful alternatives to the above recommenda-
tions. '



APPENDIX A

VISUAL INSPECTION CHECKLIST



Date:

Project:

Weather:

INSPECTION TEAM ORGANIZATION

May 14, 18979

NH 00265
SOUHEGAN RIVER WATERSHED DAM KO, 33

Wilton, New Hampshire
NHWRB 254. 34

QOvercast, drizzle, cool

INSPECTION TEAM

Team Captain
Soils
Soils

Soils

Structures

Structures

Hydrology

Nicholas A.:Campagna Goldberg, Zoino, Dunni-
cliff & Assoc. (GZD)

William S. Zoino GZD

M. Daniel Gordon GZD

Jeffrey K. Hardin GZD

Paul Razghs Andrew Christo, Engineers,
Inc., (ACE)

Carli Razgha ACE

Tom Gooch Resource Analysis,Inc.
(RAT)

Robert Fitzgerald RAI

Owner's Representative Present:

Gary Kerr - New Hampshire Water Resources Board

Hydrology



SOUHEGAN WATERSHED DAM 33
Wilton, New Hampshire

May 14, 1979
NH 00265

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS
AM EMBANKMENT
Crest Elevation Aﬁf’f 698.2"
;

Current Pool Elevation 681.3"
Maximum Impoundment No data
Surface Cracks None
Pavement Condition Not applicable
Movement or Settlement of
Crest None
Lateral Movement None
Vertical Alignment Good
Horizontal Alignment Good
Conditicon at Abutment and
at Ccncrete Structures Good
Indications of Movement of
Structural Items on Slopes None
Trespassing on Slopes 4 to 6 animal burrows (3'"-5"),

left upstream slope
Sloughing or Erosion of
Slopes of Abutments None
Rock Slope Protection -
Failures No riprap - upstream slope

good
Unusual Movement or Crack-
ing at or Near Toes None
Unusual Embankment or Down-
stream Seepage None apparent
Piping or Boils ¥ .| None

ApAr




OUHEGAN WATERSHED DAM 33
ilton, New Hampshire

May 14,
NH 00265

1979

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS
Foundation Drainage Fea- it
tures Drainage trench on emergency
spillway added 2 years ago
Toe Drains ' Toe drains submerged
Instrumentation System AMFT L None
PPURTENANT STRUCTURES
Drop Inlet Service e
Spillway Structure )
Condition of concrete Good
Spalling None noted
Erosion None noted
Cracking Minor at construction joints
Rusting or staining of
concrete Minor staining at water 1line
Visible reinforcing None noted
Efflorescence None noted
Honeycombs Minor at construction Jjoints
Trash Racks
Upper stage trash
racks No deficiencies noted
Lower stage trash
racks Staining of galvanized
surfaces
Bench Stand No deficiencies noted
Reservoir Discharge ]
Conduit . Submerged, could not be
P observed




JOUHEGAN WATERSHED DAM 33
'ilton, New Hampshire

May 14,
NH 002865

1979

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS
Outlet Conduit (primary e
spillway A No deficiencies noted
', Impact Basin

Condition of concrete Good

Spalling None noted

Erosion Minor on headwall at water

line

Cracking None noted

Rusting or staining of

concrete Minor on headwall

Visible reinforcing None noted
Y

Efflorescence " A Minor 6" x 2.7' at both ends
Vi= 1 of top of baffle wall




APPENDIX B

Site Plan
Plan of Structural Works
Cutoff Trench Details

Primary Spillway & Emergency
Spillway Excavation

Fill Placement

Drainage Details - Embankment
Drainage Details - Embankment
Principal Spillway

Logs of Test Holes

Maintenance checklist dated 6/2/77
Maintenance checklist dated 6/15/78

List of Pertinant Data not Included
and Their Locations

B-5
B-6
B-7
B-8
B-2
B-10
B-11

B-16
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FLOOD STAGE
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GOLDBERE, ZOINO, DUNNICLIFF & ASS0C ,INC.
GEOTECHNICAL CONSULTANTS

LS, MASS.
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ar-3 mas. 3 s 36, WL s 23, Klev. 698.h ” RS MAL b e 7Y, 04 6.9) Eav. 681.8 - W 006 Bws. § a3, Do 80, Bev. 9.0 <
0.0 =« 2.0 5 - shad, silty vith s cobhlas sad Woulders, 5% boulders (mx, aise £.0x1.5x 0.0 - 1.5 Cobhles sad houlders with silt, mad, gravel apd pest, XO% beulders {max. sise 2.5 2 2.5x1.5), 3§ 848 - 1.7 i - sils, smdy vith grivel, asbhles and beulders, LOF bowlders (sax. u-l-l::.s:o.‘u
1.0), 108 cobblas (5% 6-127), 10% gravel, 50f sand, 295 fimes, pourly gredad, loses, cobbles (158 £=127), 204 vand, 154 silh and peat, W STuvel, powrly preded, loses, mist, sark yellew 108 eoibl- (9% 6-127), 108 gravel, DO% samd, SO% fims, yecrly greded, Siss, Leses, yellew
yuliow bromm, dry, moderately perumable. hrows, moderately permmatls. hrowl, soderately parmsahkle.
2.0 = T.O Bl - p'!vll, samly with cobbles, vouldare amd silt, 5% bowiders (mmx. sise 2.0 x 1.5 x 1.8 - 10.0 6N - esad, silty vith gravel, cobbles, boulders sad wemll smaumts 0f clay {ia pochsta), 55 bomlders, 1.7 ~ 5.0 SM = samd, siliy, with clay, vel, cothles aad boxldars, 20% fibes, 53 bocléars (mma. 1.0
Gat , 10% cobbles {54 6-127), 355 gravel, )O% samd, 20% fiuwes, poarly graded, firm, {max. sisa 3.8 x 3.4 x 1,0), 10§ cobules (%% 6=12"), 154 gravel, 50§ sand, 0§ fines, wottled yullow x 1.2 £ 0. 8), 2% cobblas ( 6-12'}. 1% gravel, 408 ssad, skiy predsd, very demes, dry
‘./ n.r,, 'uu.o- WY browa, mdlrlhl: permsahle. ey brove, pooTly preded, YAry fehse, Alivly permeabls. 0 5.0, mottlsd yallow trowm, Pistey stroctare.
Jlaeial t1ll Glaelal %111
5.0 - M0 k-f- m;ltd;rmbmﬂmﬂu,wu,mnm,m%mm
7.0 Naated boulders T pocE. vory dstse, platey structure, sottled oYy hrewmy
TP & tat. 6+ 60, B/L ¢ 06, Hev, 655.1 (x—jl;)* wolat, till, slovly ;c:r— ! )
Glacial till

H - 3 Stats B/L &+ 00 . 3

« $0 Elev. §93.7

Qo - .2 wd
J.si mwi.
Glactal till
Q.8 = 2.

Bedrock - bilotite schist, irop stained; ‘ractures st 10.5, b.4, 6.8, 10.9, pay

tite

from 12.4 = 22.8, very fractured from 12.4 - 15.5, lo#t water st l4.7 (1.5 £e3/min}
mad fn fractures st 1h.3 and 15.6,
16.2 - 20.1, (2) frwctures 20.1 = 2L.1, mostly qtz.
from 22.6 - 2.1,

Depth Ree. (less then 5% 6=10%), 5% boulders, [max. size 2.0 x 1.0 x 3.5, yellow brown, moist, loose, paorly TP 208 Stat. 7 « 58, E » 00, Elev. 700.1 .
Sample ¥o. Fr. = To 344, Penetratiom Noca-3td. Pepetratlom [ gradad, moderutely permeable.
. 0,4 - 1.5 3M - sand, silty, vith gravel, cobblea apd Sowlders, 10. bouldera, 10% cobbles (9% &=127),
5.0 = 4.3 100/0.3 -] e.C - 1o SM - sand, eilty with clay, gravel, amd ~obhles, 10f cclules (5 6-107) 105 grevel, <7 sand, 40% 103 grevel, 304 fines, «J4 sand, poorly graded, loose, yellow browvn, motst, moderstely perme<
5.2 « 6.7 191-36=22 y ] fines, poorly greded, mottled yellow grey Lrown, very dense, dry to b.5, moist belov -.5, platsy sole.
structure, slowly permsable. )
Casing s¢t to 6.0 foet slacial 111 1.5 = 12,0 SM - sand, stlty with clay, gravel aad cobbles, 10% cobtles less than 5% 6-12";, 25% floes,
™ gravel, Sid sand, axip s ¥ery dense, platay structure, dry to 6.0, moist below 6,0,
Tept e, TP 10F Stat, 1 4 B, >« 15, Elev. Tie.s (sm ) light yellow grey trovn o 6.0, zoviled below 6.0, slowly permaanie.
Core Rum o Fr. -~ To oring Rate [ . .
0.5 = 2.3 .n - gravel, eacdy with ajit, coboles mnd boulders, lo. boulders max. sife 500 x 5.0 x 3.0, (ever, TP 20y Stat. Te Su, Do 21, Flev. TOC.:
i Col = e 12 min, ot 90 # pige L.5x 1.G x 1.0, cobhles [l0w Hul2” L5 val, . sand, <. fines, skl sed, firm, . .
N ... = lw.p 7.5min/ft 103 ‘G AT i \:_m' 3.0 d”'wa?’c, yullow : rows ok grw Ees : i N Fogrmiec, ! 2.0 » L8 W o= slit, sandy, =ith buulders, -obbles wnd grovel, 5i bowlders oman. size l.& x £.0 3 1.3)
a0y, <Gy griy hrown, very angular, soderstely parmealle. i " _ g
3 1.2 - 16.0 12, Sminy o %0 1 ilacial v1ll Sp ublee (Jess than 3 4-127,, LOF gruvel, 35% ssud, 35F Tiaes, puorly graded, liuee,
P 16.: - 20.1 16 min/fe 98 ™., yeli s brovn, moderately permsanle.
s 20.1 - 2u.1 10.5min/ e 103 TP 1o} 3tat, 2 ., 0 s b, Kior. T13.1 R - . .
1.0 = .3 3N - sapa, silty, «1%0 clay, grevel, cobbles and bLould-rs, less than 5% bowiders .mmx. size
Water level deepar chan 5.0 reet = 5;1E/K5 9.0 = .o ule gravel, eapdy with ooulders, coptles and silu, 0. toulaers mmk. #ize £.0 x 3.0 x 1.5 [aver. 1.5 % 1.3 s LLgy 154 2odblas (5% 6-127), 15% gravel, 30% 7inc3, 35§ Time sasd, paorly
lir 1.5 x 1.C x 5.5, 204 cuttles Lo 6-127), 20% grvel, ©p saod, iU% fires, skip graded, 1t gruded, very dense, Tottled yelicw grey trown, platey struiturn, dry to 5.¢, wolet welow -, )
X at 5.0 s 196.11 feet par day y~Lcv grey brown, dry tc 4.5, mist velow «.5, firm, moder.iel; parmeatle. f‘“‘”-y perueacle.,
¥ (E.0 - 16.2. = 29.2! feet per day Jlacial till slecial till
K (9.0 - k4.0, t Ko preasure loss . - - .
X (ib.0 = 20k, 3 F -Té feer per day 5.0 hented toulders B 01 oemtion U4 S1, 5 e 29, Rlev, 681.:
K (200 - 2b.1; @ ie pressure loss i 0 « 4.5 8N - sand, eiliy, Siulshegree: cslor, misl, seml-; rvicus, sery dense,
TP X2 Brat. . & %, U+ 50, Elev. Bw .6 Alluvius and slaczal till (€.7 « 1.0 alluvium.
y‘ 0.E. A-rod 300 lb w/2L" fall
9.6 - l.c M- n.ldl, :ut.ir‘_-‘:if.h gravel, sobbles and _culders, 10% Lowlders mmx alze .0 x 1.9 x 1.0 10} 6.8« li.3 circ ... - Bim rchist sod zieiss, higily veathered.
woibles (5% 61170, LO% gravil, 5% fipes, 56 sand, locae, poorly greded, yellow “rowvn, moderstaly
H - & Location /7 « 00, & & 47, Elev. 68:.8 permealle. epth Rac,
gyl . Fr. o= o, Y i .on=td. Fm 3
G.0 - 3.0 Mede-innd (road fill) 1.6 - 10,7 3K - aand, silty <ith cley, grmvel, 20ubles aad boulders, less thap 5% buulders [mmx. eize ¢, x 1.5 € Mo ' 2 Penetration on-itd. Feoetretion '
x 1.0 10% cobbles 5% 6-17,, 156 gravel, «OF sand, ¥k Tines, poorly graded, mottled yellow grey PRI 10 - 3.5 -3z b
3.0 = 13.6 M - sand, eilty w/grevel and cobbles, 25 gravel, 50b sand, 20% finen, poorly graded, are m;lv::{lm“’ dry to ~.5, mclet below 4.5, plate. structure, slovly permeatle. 5.5 = g y o
mib=angular, gray and yellov brows calor, molet, micacecus, slowly permsable, vary
dense willy, B3t th §." .
Hacial tili. TF 203 =t - ¢ 67, 1 »le, Elev, TU7.
ac.
13.6 - 20.v  DPedrock - quart: - dicrive, trom-ss-ined “ractured. 0.0 - ... K = sily, sandy with gravel, cobiLles and boulders, 15» eand, -O. rines, 1. gravel, 10. cokbbles Jir: oawr Lo, Joring fate &
Dhe-ll”) 5% boulder., luewc, ; orly greded, yellow Lrows, mc.et, nodersteiy permestble.
Jepth Rec. 10 mim/ it “
Sample lc. Fr. = 7o td. ‘enetration .on-3t3 . Fenesration 1 o P M wand, silty, -ith _lar, soavel, ool les, 40 sabd, o7t ines, ;5. gravel, %4 cothles 3-6, pooriy Z mim/ e [
I BT, graded, plately structure, nottled ymil.ow grey Lrows tc £.0, yellow trown 6.5 - 15,5, dry Tros 2.0 to 2 ptn,/t o
W) 5.0 - & pE.TT— 50 6.0, moist o0 w 19,5, very dense,
4.2 16.0 - 1C.1% 100, 0.35 N o] slacial sill Lwied inu et shen coTe barrel wes rewoved
10.15- 10,55 200, 6.5 = Q Jusing set Lol
Castng Ber to 10.0 fest LH 204 _contion _, .. & Y, v + o, Elev. T13.&
Jepth e G.0 - 5.0 GN - samd, silty «/gravel sad clay, 54 fine to coarse gravel, 50 very fime ic cosrse mand, 45» fines, i SIFICAT 0. U iTIM STMROLA
Core Bun 0. Fr. - "o laring ate '*“ subangulsr, poorly graded, yellov grey ‘rown and grey color, moist, slowly permeable, dense to vary
° depse, rn well gradeg gravels, gravelesand nixtures M, “ilte with liguid limit of 50 or lesa
1 Wl - 1. 10.5 atn/ - Facial 1idd ¢ rvorly graded gravels M Silts with Lllquld limit abows 50
" : " LA M 31ity graveis; gravelesand-ailt alxtures TL Tlays with ligquid limit of 5O or leas
=pth e Zmpih Twe. «£ Claye: gravels; grarel-sapd-clay mixtures Ilays with liguid limit above 50
o, . 3 . . ' Sezple o, | R std. lemetration “obw td, FADeTratic: ; S» acll graded sapds; sand gravel mixtures Trgapic ailts sod clays with liquid
Sample Lo Fr. - T 514, [epetration .ap-3td, Fepetratian % SP Poorly graded sands 11mit of 50 or Lews
w3 17,0 - 1%.- sl 5 Ky L w0 - L 1,-;5.* &€ 3M Silty sand 0% Orgaoic silts asd clayw with liquid
2.5 - 12.; 30, 0ue o 9,0 = 1C.5 8o F  lluyey sands; sand-clay aixtures limit above 5O
, 0. i, = du,: g
‘03 aone L &
¢ U 10 1.5 Tt LT .y = 16.0 1Trsgmmy -
raing 35 few X - .o =
rpth Rec. 2o - &S 164260 o6
Core Ran 3o.  Fr. - To oring Fmce 1 2 -3 135/0.3 N i s - TIL AN BK fallRIETIONS, u..‘.,;.*wcm'o:s, AND PFRCI¥TAGES WERE DETIRMIARD
- 25,0 50 & & SN EXAMIMATION D THY FIELD JET.T OCTORER 6 ARD OCTOBER 28, 196k, AND
z 13.6 - 16.6 10 min/fe &3 ‘ NAY - ART MAY 18, 1565
« 166 w.o 22 ming £t 167 Water level at 1.7 Jest - 5,/6/69
: 16.% - 17w 17 sinj 7t & ‘ TE [ ROTES LOuGEU DL JAMES o, EYLAND, SECLOGIST, 503, PLYMOUTE, .XW HAMPSNIRE,
5 1T.5 - 18.5 6 min/rt &3 L o.B. Aesed 00 Ik 4 260 fall AND FICEARL 4. JGND, .CIL SCLENTIST, S5C3, MILPORC, YEW HAMPSEIRE
6 18,5 - 19.4 min/fr 1 ¢/ Becovered rock fragmemts snd acil . [
¢ N £ myn s VALUES SHOWN UNDER * STANDARD PENETRATION 'ARE MIMBERS oF
& 15.6 - 20.4 ¥ min/ o 25 TS St Loe i,y v 65, Elev. TIOLS Biow$S FOR & INCHES OF PENETRATION UNLESS STATED
aater level 2t Zoe - 5/4%,68 0.8 « 7.0 M - sand, SILty With gravel, wobbles snd Leuiders, % boulders {mix. 1 s 1 x L), 12f roblles (5 OTHERWISE . ©
- Gel2®, 155 gravel, 0% sand, 0% fines, poorly greded, locse, mllow irow., moist, ooderatsly LAGS OF TEST HOLES
K at sz - 1.8 reet pRF day TMrieanle. |SOURRGAN RIVER WATERSERD PRGJBCT
K at  1C.3 z  G.5b fest par day . . . . MILTIFLE-FURPOSE ~ FLOOIWATER RETARDING DAM 50, 33
X (W08 - 13,7, + ©.37ieet per day 2.0 « 1x.5 3K - saod, allty -fit.h chy! gravel, cobbhles mod .;oul-d.'ru, less than » toulders (msx. 1.€ x L. x JILPON, FIILSHOROUSH COUNTY, NE- BAMPENIRE
X {(10.C - 17.y : O S%feet per day F.50 10% cculles .5‘;"6-12‘,, 154 gravel, +0% sand, 304 Tlows, poorly graded, plately structure, 4ry
X st 13.5 ‘ 2 1i.46 fest per day to 6.5, molet below &§.5, mottled yellow grey brown, very dense, alovly permestls.
X (135 - 1z.5, x  1.22 faet per duy lacial till. )
A A | 'U.S. DEPARTMENT OF AGRICULTURE
N ol T o T A 1 o
L 0.5 A-rod 300 1b w/ak" full i C1os o SOIL CONSERVATION SERVICE
Ly [qb ooty . et
IWESTIGATED O¥: Date |
JAMES ©. Approved by __ ... e meamae . aaan
# ougue EYLAND R "
TYFED EY: .- - -
S E-M. ADAMG YT/6%- -
Tue
Toaced Greet
h <
Liecnei BPE

troken-up core from 15.% - 16.2,

from 20.2 - 22,0, blotite schist

(8) fractures from

Q9.0

1.5

ML - S1lt, sapd vith gravel, cobbles and boulders, 0% ailt, 10% sand, 10% gravel, 10% cobbles,
(5% 6=12") 10% boulders (leas than 1 yd.' yellow-brown, moist, loose, FoOrly graded, medium permpabil-
ity.

I « sand, silty with clay, gravel and cnbblas, 4G% sand, 10, clay, 30% “ines, 10% gravel, 10% cobbles
(5% 6=12"., poorly greded, light yollov grey browvm, dry, very demss, siovly parsabls, mottled, platay
atructure, high dry strengih, molst belov 6.0.

Glacia} t1ll f

TP & 3tat, & # 08, BfL + 0y, Elev. 697.0

Q.0

2.0

SH = sapd, silty with grawal, cobhles and bouldars, “0% Tinss, 354 sand, 104 goavel, 105 ~qbbles

T 207 Btat. G« 62, 5 s 30, Bev.

2.0

2.0

2.0

2.9

T28.8

SM - sapd, ailty, with gravel, cobbles and bouldars, 253 aand, lO% gruwvel, 1% cobbles (54
[ }» 5% boulders, 456 rine3, poorly greded, moist ysllow brown, loose, moderetely parma-
able .

SM - sand, eilty, with clay, gravel and cubbles, 25% floss, S05 sand, 155 gravel, 108
cobbles [less than 5% 6-12"), skip graded, platey structurs, very denss, dry to 7.1°, moist
below 7.1', light yellow, sottled below T.1°, grey crowvn, s$iovly permssble.

slacial till

B-1C
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VAT TINATY NS TET FOR PLOZG6O FLOND COWTROL STRUVCTUNRLS

neintenance checklist is a guide for deLc-n*n1 = the mazintenance reguired
'ublic Law 566 flood control structures in Naw hhﬁpshire. It doesn't tale
1lace of experience and judgrent end is not inclusive. Items of a difficult
‘e to check, such as principal spillway conduit condition, are not included,
1sive checks of these items are necessary at proper intervals, Revicw of
111t drawvings, the design folder, structure history, and previous maintemance
-ts should be part of the inspection., Prompt meintenance is a vital part of
and effective operation,

't where otherwise indicated, completion of this form may be facilitated
inking maintenance items on a 1 to 4 basis where

1 = zatisfactory
2 = satisfactory, but check carefully at next inspection
3 = requires maintenance this season
4 = i irm i i . . .
requires irmmediate attention T E *. Sogom
ISHED o §0 e £ T 05 2O AL SITE 5.9 DATE £»edr 22
A EED S ~lr -{ AL S orS T RES i/ ER2S pat
eCTED BY A Aot 4 AL A_./ L5 7

GENFEPAL ITEMS

Access Road. . . . . . . . . . /
Site Fencing. . . . . - - . . . 2

. . . e 00
Traf{ic Conditions. . " . . . . . . Pred
Vandalism Control, . . . . . . . . /
Trash Control, . . . . . . . . . _,ﬂ

COMMENT Elm At £e: 27 L7 D s 42&321 Dot pte TSI
O )80 . é:,ﬁg[“—rﬂ( .

_ﬂ S O o et (2 2V 5 -~ e -
P 2 2 s N E2D a8 »
oo’ 72 o £ D
RESERVOIR
Timber stand at reservoir. . . . . . . -
Debris and slash. . . . . . . . . . 3
Sediment level in relation to low stage imnlet . . . .
COMMENTS
7 ' () SOiL CONSERVATION SERWICE
P us DEPARTMENT CF AZRICULTLR

N

B-11 -




BANIIENT AND EMCAVATED S10OPFS

eport riprap and vegetation and
rosion condition under Items &

seepage 2/
Yiping 2/

SOMMENTS By F 8 22868 FTOL D L2005 T Al LD RN A g
L)

Emergency
nd 5.) Spillways / Other
Dam Dike left rizht=" ( y ( )
‘1iding or sloughing / / . -
ioles (rodent and other) / / . .
(check especially at embankments)
xcessive settlement (embankments) ¢ 7 . -
‘racks
Traverse Y A - -
Longitudinal . L .
2. —_— —
! - —_—

SN

- N ”] ","j — £ P ot _':Acgge , E "-‘.":2 o
IPRAP
Displ, Loss Loss Erosion Break-
of of of of down
Rock Spalls Bedding Found. o©f Rock
Dam

Upstream berm
Principal Spillwey Outlet
Embankment Gutters
left
right
Emergency Spillway
location
location
Waterways
location
“location
Outlet Channel
Other LD L4y ELT

COMMENTS__ AvaSuns jaresisl AOT L EDCLATTIED (AEL 1720867 _

BUORLY, 4SS ANOT £ ot OLLETT,

N
§
]
N
N

||
||
||
|
||

|11

Mo
SEg
Mo
M

king downstream,
ck especially at downstream face of embankinents,

B-12




VECETATION

Emergency
Spillways Outlet Water Other
Dam left rizht=" Dike Chonnel wav )
Condition of stand z y.4 _/
(including need for line
and fertilizer) 2

Undesirable vegetation
Drainage (surface)
Erosion 2/
Sedimentation
Condition of planting
Pest control

Fire control

COMMENTS _fpo il /R T 27 26 R oesed ComptDITI OA __OF  Lornsss’

RIS
] ]

/
/
]
S S — A
v 74

——

RRRHR

.&&M&,MLLLM__CMM r-a
3/

EMBANKMEMNT, STRUCTURLL , & OTHER DRATNS

. Dam 1/ Cther
left rizht=" ¢ ) (
Depth of Flow With any obstruction
(in inches above invert) Without any obstruction
Turbidity of Discharge With any obstruction
(yes, ro) Without any obstruction
Condition of Protective Outside
Coating Inside
Obstruction in Flow NS YES L
(yes, no)
Animal Guard Condition
Outlet Condition
. . . above
Retarding Pool Elevation {ft. msl) or (ft.)
below

Other

PRRTIIALLY

COMMENTS __ o, &ddis‘ (A2L280 DD TLED a‘;g LRPCMUENRIEEA? A2 prs

2L EaDToS LAY L LA .

king dowmstream.
ludlﬂg wave, surIace, stream, manmade, and livestock erosion.

B-13
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RISER
Caution Be extremely careful when using
! ladders. Check condition before using.
' Ladders are sometimes broken, laose, corroded,
and or slippery.
Use safectv harness,
Ladders: Condition of protective coating H
inside and out Corrosion ; Damaged parts ; Loose 3
Other .
Concrete: Cracking _; Spalling _; Other deterioration
inside and out 3 Excessive movement (check joint 2t riser
and conduit) ;3 Other .
Trashracks: Condition of protective coatings ;3 Corrosion
low and high stage ;- Damazged parts___; Concition of fastenirngs
; Need of gratings due to beavergf Safety
condition {protruding fasteninzs, sharp edges,
etc.,) 3 Other
Manhole: Condition of protective coatings ;3 Corrosion
s Damage ; Lock operable . ; Other .
Gate: Conditien of protective coatinzg___ ; Corros:on
including lifting ; Damaged parts__ ;3 Condi tion of fasten-
device, stem, guides, ings H Stem alignment ;3 Lubrication 3
disc Opcration ;3 Other .
Safety Items: Condition of warning signs 3 Condition of

safety equipment ; DOther .

COMENTS 4o Sreafes Ofommes ro [ £000 80050 Gy DEDER

a&m. [Mag—_‘;g SO i £, O o] D 32 LoD L OAIAE IE S i dr s L
ﬁdﬁ":ﬁd gbiﬁz £ &é‘éltéﬁ?mgalé ag ,{2[ égzﬁg QCQL,
wﬂ:ﬁ LEC DA,

B-14



(specify)

soncrete:
inside and out

Irashracks:
low and high stage

Gates:

including lifting
device, stem, guides,
disc, flap

Structure Drainaze:
Structure, Railing,

Gretes, Barriers,
etc.

Safety Items:

COMMENTS

Cracking ; Spalling ¢ Other deteriorstion
3+ Excessive movement (check joints) 3
Waterstops 3 Joint sealant 3 Other .

Condition of protective coatings _; Corrosion

3 Damaged parts 3 Condition of fasten-
?;Eq___; Need of gratings due to beaver _ ;
Safety condition {protruding fastenings, sharp
edges, etc.) 3 Other_ .

Condition of protective coating_ ;3 Corrosion
3 Damaged parts 3 Condition of fasten-
ings 3 Stem alignment 3 Operation H

Lubrication ;3 VWocd decay 3 Other .

Report under "Embankment and Other Drains"

Condition of protective coating i Corrosion

;3 Damaged parts ; Condition of Fasten-

ings s Vood decay 3 Safety condition
(protruding fastenings, sharp edges, etc,)

3 Other .

Condition of warning signs s+ Condition of
safety equipment ; Other .

CHANNE],
Stream obstructions, .
Debris in stream. . .

Sediment bars controlled,
Plunge pool stability., .
Fish habitat appurtenances

- L] - [ ] L] - L] . .

Riprap ~- Report under "Riprap" (item &)
COMMENTS_A4a2mMe S N Draidlsr CHEMANEL L2ESTEELICTinN '

ot oott) — DB

= =

B-15



MAINTENANCE CHECKLIST FOR PL 566 FLOOD CONTROL STRUCTURES

naintenance checklist fs a guide for determining the maintenance required
sblic Law 566 flood control structures in New Hampshire. It doesn't take
tace of experience and judgment and is not inclusive, Items of a difficult
e to check, such as principal spillway econduit condition, are not included.
sive checks of these items are necessary at proper intervals, Review of

iit drowings, the design folder, structure history, and previous maintenarce
ts should be part of the inspection. Prompt maintenance is a vital part of
and effective operation. '

t vhere otherwise indicated, completion of this form may be facilitated
nking maintenance items on a 1 to 4 basis where

1 = satisfactory
2 = satisfactory, but check carefully at next inspection -
3 = requires maintenance this season
4 = requires immediate attention,
- B
. LL'II‘- L
SHED  Enuheszn River SITE 23 DATE £-15-78
CTED BY Porter, Hutchinson, MacPherson, Kerr, Fife
GERERAL ITEMS
Access Road- . . . . . . . . . NA
Site Fencing. . . - . . . . . . 3
Traffic Conditionms. . . . . . . . . _ 2
Vandalism Contreol. . . . . . . . . e
Trash COﬂtrOl. . . . . . . . . . 3

COMMENTS Some trash on upstream fsce of dzm, Some trash still

lodosed in low stsae orifice,

RESERVOIR
Timber stand at reservoir, . « s . o . « 2
Dehris and SlaSh- N . . ] - . * . . 2
Sediment level in relation to low stage inlet . . . . 2
COMMENTS ™~

o SOIL CONSERVATION SERVICE
A=t/ UB DEPARTMENT OF AGRICULTURE

B-16




EMBAITVMERT AND EXCAVATED SLOPES

{Report riprap and vegetation and
erosion condition under Items 4

Emergency
and 3.) Spillways, Other
_ Dam Dike  left right=' { )y ( )
Sliding or sloughing 2 2
Holes (rodent and other) 2 . 2

(check especially at embankments)

Excessive settlement (embankments) 2 2
Cracks - E—
Traverse 2 2
Longitudinal : 2 2
Seepage 2/ 2 2 — —_—
Piping 2/ 2l 2
COMMENTS
RIPRAP
Displ, Loss Loss Erosion Break-
of of of of - down
* Rock Spalls Bedding Found. of Rock
Dam

Upstream berm
Principal Spillway Outlet
Embankment Gutters
left
right
Emergency Spillway
location across outlet
location
Watervays
location E.S.0utlet
location
Qutlet Channel
Other

||
||
||

|

[ dbe I

Rl N
[ s 1 |
el s T |
e o Tl 1

COMMENTS Channel opluaiged with vegetation which results in hipgh tailwater -
can't see all of riprap. Impact basin drazins alsc inundated

bepcause of tailwater.,

Antble o gt renn, B-17



VEGETATION
Emergency
Spillways Outlet Water Other
Dam left ripht=' Dike Channel way (

)

Condition of stand 4 2 1 1
{including need for lime
end fertilizer)
Undesirable vegetation
Drainazge (surface)
Erosion 2/
Sedimentation
Condition of planting
Pest control
Fire contrel

LY Y Y N U Y LY 3N,
JECY PEEY ¥,N PECY (Y JEEY AR Y
[ i L Ead L B B

NRRRRN

COMMEKTS Emergency spilluey looks oood so far. Faeir populaztion of

trefoil, but leave alone for the present. Consider topdressing

another vyesr.

Remove w=ed that block channel.

*Some wseds, but crown vetch will probably crowd out.

EMBAIMCIENT, STRUCTURAL, & OTHER DRAINS

. . Dam 1/ Other
left right—" ( Y <
Depth of Flow With any obstruction 4 4
(in inches above invert) Without any obstruction & 4
Turbidity of Discharge With any obstruction L 4 .
(yes, no) Without any obstruction & 4
Condition of Protective Qutside L L
Coating Inside L L
Obstruction in Flow L 4
(yes, no) -_— —
Animal Guard Condition 4 L
Outlet Condition L L
. . above
Retarding Pool Elevation (ft. msl) oY (ft.) below

Other

COMMENTS Can't see drains. Vegetation in channel has caused water

to back up and inundate drains.

Looking downstreatn, B-18
Tredn ties wave., surface, stream. manmade. and Muvectarl aracian



RISER

Ladders:
inside and out

Concrete:
inside and out

Trashracks:
low and high stage

Manhole:

Cate:
including lifting
device, stem, guides,
disc

Safety Items:

Caution Be extremely careful when using
lJadders. Check condition before using.,
Ladders are sometimes broken, loose, corroded,
and or slippery.

Use safety harness,

Condition of protective coating H
Corrosion 3 Damaged parts 3 Loose H
Other .

Cracking1 ; Spalling 1 3 Other deterioration
1 ; Excessive movement (check joint at riser
and conduit) ;3 Other . '

Condition of protective coatings g ; Corrosion
2 + Dameged parts_q ; Condition of fasteningzs
15 Need of gratings due to beaver_t 3 Safety
condition (protruding fastenings, sharp edges,
etc,)__; Other__,

Condition of protective coatings 2 ;3 Corresion
2 3+ Damage 23; Lock operable 2; Other 2.

Condition of protective coating 3 Corrosion
3 Damzaged parts ${ Condition of fasten-
ings 3 Stem alignment : Lubrication 2 3

Operation_ 3 Other .

Condition of warning signs 1 Condition of
safety equipment ; Other_ .

COMMENTS NHWARB will check nate. No ladder svailshle. L.5. trash rack

rusted,

B-1%



PACT BASIN, SAF, BOX_INLET, & MISCELLANEOUS "CONCRETE STRUCIUKLY
pecify)

ncrete: ) Cracking 1 3 Spalling 1 ; Other deterioration
inside and out 1 3 Excessive movement (check joints) 1;
Waterstops 4 ; Joint sealant 4 ; Other_ .
rashracks: Condition of protective coatings 3 Corrosion
low and high stage 3 Damaged parts’ ; Condition of fasten-

ings 3 Need of gratings due to beaver 3
Safety condition (protruding fastenings, sharp
edges, etc.) s Other .

ates: Condition of protective coating H Corrosion
including lifting 3 Damaged parts__; Condition of fasten-
device, stem, guldes, ings 3 Stem allgnnent { Operation ;
disc, flap Lubrication 3 Wood decay 3 Other .
tructure Drainage: Report under “Embankment and Other Drains"
tructure, Railing, Condition of protective coating ; Corrosion
rates, Barriers, $+ Damaged parts ; Condition of Fasten-
ite. ings 3 Wood decay ; Safety condition

(protruding fastenings, sharp edges, etc.)
3 Otherx .

safety Items: | Condition of warning signs 3 Condition of
safety equipment ; Other .

-OMMENTS

CHANNEL

Stream obstructions, . . . . . . . . . « 4
Debris in stream. . . . . . . . . . . « b
Sediment bars controlled, . . . . . . . . e &
Plunge pool stability. . . - - . . . . - « 1
Fish habitat appurtenances ., . N a . . .
Riprap -~ Report under "Riprap"” (1tem 4) . - - - —

COMMENTS Undesirable'ueaetation in thannel.

.

B=20
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The U.S.D.A. Soil Conservation Service (SCS) located in Durham,
New Hampshire, maintains a file for this dam. Included in this
file are:

1) BSCS "Hydrology and Hydraulics" design calculations
dated 1968.

2) B8CS structural design calculations dated 1971.

3) 8SCS "Detailed Geological Investigation of Dam Sites"
dated 1965.

4} SCS so0il mechanics laboratory data sheets dated 19686,
5) SCS "As Built" drawings dated October, 1973.

The New Hampshire Water Resources Board (NHWRB) maintains a
correspondence file on this dam. Included in this file are:

1) Maintenance inspection checklists dated June 2, 1977
and June 15, 1978,



APPENDIX C

PHOTOGRAPHS



Z

FLOOD STAGE
POOL AREA

LOW STAGE
POOL AREA

OUTLET
CHANNEL

FLOOD STAGE
PCOL AREA

GOLDBERG, ZOINO, DUNNICLIF & ASSOC.INC. |y 5 ARMY ENGINEER DiV. NEW ENGLAND
GEOTECHNICAL CONSULTANTS CORPS OF ENGINEERS
NEWTON UPPER FALLS, MASS. WALTHAN, NASS.

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS

LOCATION AND ORIENTATION
OF PHOTOS

SOUHEGAN RIVER WATERSHED
DAM No. 33

-’ OVERVIEW PHOTOS

-l> APPENDIX C

FILE No, 2327

SCALE |":= 100"
DATE MAY (979

c-2




1. View of emergency spillway showing
ponded water

2. View of downstream end of emergency
spillway showing drainage protection




3. View of right side of drop inilet
structure

inlet structure

C-4




5. View of drop inlet structure shoﬁing
debris in low stage trash rack




7. View of downstream end of outlet
pipe showing deterioration from
cavitation




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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€1-a

DEPTH ELEY AREA WPER HYD-R AR2/3 Q
9.00 0.0 8.9 8.0 8.0 8.0 0.0
1,08 . 1.0 13,0 16.3 9.8 11,2 84,8
2.00 2.0 22.0 22.6 1.4 48.3 306.2
3.98 3.0 57.0 29.90 2.9 89.5 €99. 1
4,00 4.0 88. 0 35,3 2.5 161.8  1229.6
5. 80 5.8 125.0 41.6 3.9 260.3  1977.6
5,00 6.0 168,90 47,9 2.5 387.7  25945.7
7.00 7.0 217.0 54,3 4,0 546,9  4155.2
8.09 8.9 272.0 60.6 4.5 740.5  5626.1
9.09 9.0 233.0 €6.9 5,9 971.1  7378.9
19.00 10,9 480.0 73.2 5.5  1241.2  9429.7
11,00 11.9 480.0 93.3 5.1  1430.8 19879.5
12.00 12.0 580. 9 113.4 5.1  1722.2 13084.8
12,00 13.8-  700.0 133.5 §.2  2113.4 16056.8
14,00 14,0 840.0 153.6 5.5  2608.4 19817.1
15,80 15.9  1060.@ 173.7 5.8  3212.5 24414.8
16.00 16.8  1189.9 193.8 6.1  3936.4 29906.8
17.00 17.6  1320.9 213.9 6.5  4784.9 36352.1
18,00 13.0  169098.9 234.0 6.8  5767.8 43814.7
19.09 9.0  1840.0 254, 1 7.2 €898.7 52352.4
20.09 28.6  2109.0 274,2 7.7  8164,0 62026.3
21,80 21.8  2388.0 94,3 8.1  9594.6 72895.6
22.00 22.8  2688.9 314, 4 8.5 11198,2 85018.5
23.09 23.9  3099.0 334,5 9.9 12958.4 98452.2
24.00 24.9  2348.9 354.6 a.4  14996.5 113252.6
25.09 25.0  3798.9 374.7 9.9 17041.7 129475.8
26.00 26.8  4029.0 394.8 10.3  19371.2 147173.4
27 .99 27.9  4480.9 414.9 16.8 21902.0 166401.1
26.80 28.9  4900.0 435,8 11.3 24649.9 187218.5
29,09 29.8  5340.0 455, 1 11.7 27594.8 209652.9
30.00 3.8  5800.9 475,2 12,2 30778.4 233779.3

REACH FROM DAM TO CONFLUENCE WITH STONY BROOK -
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Attenuated Peak Dam Failure Flow at Confluence with Stony Brook
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Attenuated Peak Dam Failure Flow at Wilton
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61-a

DEPTH ELEV AREA WPER HYD-R 3 Q
2.09 8.9 9.0 2.0 8.0 2.0 9.9
1.80 1.0 19,0 20,1 2.5 6.3 11.8
3,08 3.9 81.6 44,0 1.9 123.2 232.2
4,00 4.0 126.5 47,9 2.6 241.9 455.8
5.00 5.9 174,6 1.7 3.4 393.2 741.1
6.00 6.9 226.0 59.9 4.1, 976.2 1086.1
7.00 7.0 2585.9 67.8 4,2 742.4 1399.3
8.98 8.0 356.9 20.1 4.4 962.7 1814.4
9,80 9.8 439,90 92.4 4.8 1241.3 2339.5
19,08 1.8 534.0 164.7 5.1 1583.2 2983.9
11.00 i1.8 677.9 158. 1 4,5 1851.4 3489.4
12.98 12.98 826,98 155.5 9.3 2516,2 4742.3
13.09 13.9 979,53 169.9 6.1 3267.8 6158.9
14,00 14.0 1138.0 - 166.3 6.8 4104.7 7736.2
15.09 15.0 1381.5 171.7 7.6 5025.9 9472.9
16.68 16.8 1478,90 177.1 8.3 €631.0 11366.7
17,00 17.0 1643,5 182.5 9.0 7119.7 13418.95
18,68 18.0 1822.9 187.9 9,7 g292.9 15628.1
{9,009 19.0 2005.5 193.3 16.4 9548.3 17995.8
20.69 20.9 1 2194.9 198.7 11.90 16888, 8 28522.4
21.00 21.0 2387.95 204. 1 11.7 12314.2 22208.7
22,90 22.9 2586.0 209,95 12.3 13324.9 26056, 1
23,80 23.9 2793.5 222.,7 12,5 15094,.6 28449.1
24,069 24.9 3814.0 235.3 12.8 16486.5 31072.4
25.98 25.8 3247.5 249.1 13.9 18003.7 33932.9
26.09 26.0 3494.0 262.3 13.3 19649.9 37034.4
27,080 27.8 3753.5 275.9 13.6 21428.5 40386.6
28,08 28.0 4026. 19 288.7 13.9 23343.3 439935, 6 U
29.00 29.8 4314.,5 302.0 14.3 25398.2 47868.5
20,00 3.0  4610.0 315.2 14.6 27597.8 52012, 53;

REACH THROUGH WILTON
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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